ADDITIONAL INDEX WORDS. Rosa, production, fresh flower SUMMARY. Rose (Rosa) cultivars from two breeders, Meilland Star and W. Kordes Söhne, were planted in field beds at Verona, Mississippi, to evaluate cut flower production potential. Seventeen cultivars of an outdoor cut flower series of roses from W. Kordes Söhne and nine cultivars of the Romantica series from Meilland Star were planted in adjacent field beds. The number of stems produced per plant and stem length were measured to assess the field production potential of cut flower stems in Mississippi. Based on 2 years of assessment, the best performing W. Kordes Söhne roses were 'Fantasia Mondiale', 'Masquerade', and 'Pinguin', averaging three to 12 stems/plant per month that were at least 30 cm long, and the best Meilland Star cultivars for outdoor cut flower production were 'Frederic Mistral', 'Michelangelo', 'The McCartney Rose', and 'Traviata', averaging three to 20 stems/plant per month that were at least 30 cm long. These cultivars performed well during the heat of the Mississippi summer.
R oses are one of the three main flower crops produced and distributed worldwide, and the large majority of roses purchased in the United States are produced in South America (Armitage, 2000) . In 2006, the United States imported cut flowers valued at $750 million, while U.S. production of cut flowers was estimated to be valued at $385 million (Jerardo, 2006) . About one-half of imported flowers are roses (Jerardo, 2006) . More cut roses are produced and consumed in the United States than any other flower (Bonarriva, 2003) . The majority of cut flower roses are grown in climate-controlled greenhouses where temperature, moisture, and light can be adjusted to produce flowers at periods of peak demand (University of California, 1998) . In general, rose cultivars grown in greenhouses are distinct from those grown in landscape plantings.
The value of cut flower production in Mississippi is very small and accounts for 0.2% of the value of all floriculture and nursery crops grown in the state (U.S. Department of Agriculture, 1999) . However, a survey of Mississippi consumers reported that they would pay a premium to purchase fresh, cut flowers that were locally produced (Hudson and Griffin, 2004) . The survey further indicated that the flowers that Mississippi consumers most often purchased were roses, followed by carnation (Dianthus caryophyllus), iris (Iris), lily (Lilium), and gladiolus (Gladiolus). They also reported that consumers would pay a premium price for flowers with fragrance.
A limited number of research publications evaluating outdoor cut rose cultivars exist. Limited research has been reported on cut flower rose cultivar evaluations in Mississippi. Spencer (1993) evaluated 185 modern rose cultivars in field beds, but these were evaluated for landscape, not cut flower performance. Rose cultivar evaluations for Mississippi do not include cut flower production recommendations (Tatum et al., 1998) . The production of two rose cultivars evaluated in southern Alabama greenhouse production trials was reported to be equal to that from other areas of the United States (Cobb, 1983) . Tabassum et al. (2002) reported the growth of 10 hybrid tea cultivars, two from W. Kordes Söhne (Klein Offenseth-Sparrieshoop, Germany) and three from Meilland Star (Hollister, CA) grown in field beds in Pakistan. 'Daydream' produced the most stems, whereas 'Double Delight' produced the fewest in this trial. Several specialty cut flower growers have published the results of their efforts to produce fragrant, cut roses for local consumption. W. Kordes Söhne cultivars planted in Idaho (USDA hardiness zone 4) produced numerous short stems in the first production season in field beds (Thurston, 2007) . Benzakein (2006) reported that large numbers of stems of W. Kordes Söhne outdoor cut roses were produced in the first growing season in outdoor beds in Washington (USDA hardiness zone 7). This suggests that there are opportunities for locally produced, fragrant roses for local or regional consumption. The objective of this trial was to determine the field production potential of Meilland Star and W. Kordes Söhne cut flower rose cultivars in Mississippi for small-acreage, low-input farmers for local sales. This objective was accomplished by the evaluation of plant growth parameters such as the number of stems produced per plant, stem length, and harvest period of the cultivars. The two series were chosen for this trial because they were promoted as fragrant, cut flower roses for outdoor production. . Width 1 was measured across the widest part of the plant and width 2 was measured at a right angle to the first width and h = plant height. Stem growth, foliage appearance, and overall vigor were components of the growth ratings conducted during the growing season. The ratings ranged from 1 to 5, where 1 = poor growth and 5 = excellent growth. Rose stems were not harvested until Aug. 2005 to grow the framework of the plants. Rose stems were harvested as the petals began to open. Stem length at harvest was determined by cutting to the second or third bud above the point where the stem arose from the parent cane. If stem length was less than 20 cm, the stem was not included in the data set in 2005; in 2006, the minimum stem length for inclusion in the data was 30 cm. The number of stems and stem length data were analyzed monthly to determine cultivar productivity over the length of the harvest season. Data collected during the trial were analyzed by SAS PROC MIXED or PROC GLM (SAS Institute, Cary, NC). Means separations were conducted with Fisher's protected least significant difference at the 0.05 significance level. Because cultivars from the two series were planted at different times in different locations, they were analyzed separately.
Materials and methods

Results and discussion
MEILLAND STAR. 'Frederic Mistral' and 'The McCartney Rose' produced larger plants than the other Meilland Star cultivars at the end of the first growing season (Table 1) . At the start of the second growing season, 'Frederic Mistral', 'Michelangelo', 'Peter Mayle', and 'The McCartney Rose' were rated higher for overall plant appearance and landscape appeal than the other cultivars, whereas 'Jean Giono' was rated lower than the other cultivars except 'Guy de Maupassant'.
Rose stems were harvested during August, September, and Oct.
2005. There was an interaction between cultivar and harvest date with respect to the number of stems harvested per plant per month. 'Michelangelo' produced more stems per plant in August compared with the other cultivars in this trial except for 'Guy de Maupassant' and 'Rouge Royale' (Table 2 ). In September, the stem production of 'Frederic Mistral' was not significantly different from 'Johann Strauss', 'Michelangelo', 'Rouge Royale', and 'Traviata'. In October, stem production for 'Frederic Mistral', 'Guy de Maupassant', 'Johann Strauss', 'Michelangelo', 'The McCartney Rose', and 'Traviata' did not differ, and ranged from 6.6 to 9.2 stems/plant. There was no interaction between cultivar and harvest date with regard to stem length. (Table 3) . In June, 'Frederic Mistral' and 'The McCartney Rose' produced more stems than Because the interaction of cultivar · harvest date was significant (P = 0.0018) for the number of stems produced per plant in 2005, two comparisons were executed: 1) within cultivar and across harvest dates, and 2) within harvest date and across cultivars. y 1 cm = 0.3937 inch.
x Mean comparison within columns by Fisher's protected least significant difference at P = 0.05. Means with the same lowercase letter in a column do not differ at the 5% significance level. Means with the same uppercase letter in a row do not differ at the 5% significance level. Because the interaction of cultivar · harvest date was significant (P < 0.0001) for the number of stems produced per plant in 2006, two comparisons were executed: 1) within cultivar and across harvest dates, and 2) within harvest date and across cultivars. y Mean comparison within columns by Fisher's protected least significant difference at P = 0.05. Means with the same lowercase letter in a column do not differ at the 5% significance level. Means with the same uppercase letter in a row do not differ at the 5% significance level. Because the interaction of cultivar · harvest date was significant (P = 0.0038) for the stem length in 2006, two comparisons were executed: 1) within cultivar and across harvest dates, and 2) within harvest date and across cultivars. y 1 cm = 0.3937 inch.
x Mean comparison within columns by Fisher's protected least significant difference at P = 0.05. Means with the same lowercase letter in a column do not differ at the 5% significance level. Means with the same uppercase letter in a row do not differ at the 5% significance level. (Table 5) . Growth ratings taken in Apr. 2006 showed that 'Fantasia Mondiale' and 'Pinguin' were the highest rated cultivars. 'Eliza' was the second highest rated cultivar in 2006, but did not differ from 'Red Queen' and 'Masquerade'. Plant size was measured after the 2005 growing season, and 'Masquerade' and 'Fantasia Mondiale' were larger after the first growing season than the other cultivars in the trial. 'Pinguin' was smaller than 'Masquerade' and 'Fantasia Mondiale', but was larger than the other cultivars in the trial except 'Eliza'.
Rose stems were harvested during August, September, and Oct. z Because the interaction of cultivar · harvest date was significant (P < 0.0001) for the number of stems produced per plant in 2005, two comparisons were executed: 1) within cultivar and across harvest dates, and 2) within harvest date and across cultivars. y Mean comparison within columns by Fisher's protected least significant difference at P = 0.05. Means with the same lowercase letter in a column do not differ at the 5% significance level. Means with the same uppercase letter in a row do not differ at the 5% significance level.
x 1 cm = 0.3937 inch.
2005. There was an interaction between cultivar and harvest date with respect to the number of stems harvested per plant per month. 'Caramel Antike' produced more stems per plant than the other cultivars except 'Eliza' in August (Table 6 ). In September, 'Eliza' produced more stems per plant than the other cultivars except 'Red Queen'. In October, 'Eliza' produced more stems than the other cultivars except 'Pinguin' and 'Masquerade'. 'Fantasia Mondiale' produced the longest stems in the trial, and the stems of 'Masquerade' and 'Pinguin' were longer than the other cultivars. There was very little difference in stem length among the other cultivars. There were many short stems on most cultivars, but the stems were not measured if they were less than 20 cm long. The first stems of 2006 were harvested in April. Stems less than 30 cm long were not measured. 'Fantasia Mondiale' produced more stems per plant than the other cultivars in the trial except 'Pinguin' (Table 7) . Statistically, 'Eliza' and 'Masquerade' yielded the same number of stems as 'Pinguin'. 'Pinguin', 'Fantasia Mondiale', and 'Masquerade' produced the longest stems of the trial, at 40.1 to 36.5 cm.
The objective of this research was to evaluate the field production potential of new cut flower rose cultivars in Mississippi where growers of flowers for local sales may not have climate-controlled greenhouses for rose production. There are no reports of previous evaluations of these cultivars in field beds. The W. Kordes Söhne cultivars were planted in this trial before they were released for sale in the United States. The optimum temperature for rose stem production is around 25°C, and a 40% reduction in photosynthesis of cut flower rose plants was observed when the temperature increased from 25°C to 40°C (Jiao and Grodzinski, 1998) . The average high-low (day-night) temperatures at NMREC in JuneSept. 2005 and 2006 were well above the optimum reported temperatures for cut rose production (Mississippi State University Extension Service, 2008). The shoot length of miniature roses grown in a growth chamber decreased 31% when the high-low temperatures were raised from 21/16°C to 30/ 21°C (day/night) (Grossi and Pemberton, 2004) . Hybrid tea roses in Mississippi landscapes typically have a spring and autumn flush of bloom with a reduction in bloom during the heat of the summer. Several of the Meilland Star and W. Kordes Söhne cultivars in this evaluation consistently produced a greater number of longer stems from the spring, summer, and autumn growing conditions in this experiment. The number of stems and stem length data indicate that 'Frederic Mistral', 
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